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INTRODUCTION 

Soils  are  almost  as  much  influenced  by  the  vegetation  that  grows  on  them 
as  by  the  rocks  that  underlie  them  and  the  climate  that  prevails  over  them. 
This  is  certainly  true  of  Lincolnshire,  where  differences  of  climate  are  so  slight 
that  changes  in  the  character  of  the  soil  are  clearly  seen  to  be  produced  by- 
other  factors,  such  as  slope  of  the  ground,  geology,  and  past  and  present 
agricultural  practice  and  land  utilization.  Lincolnshire  soils  are  of  varied  age. 
Some,  on  recent  river  alluvium  or  on  blown  sands  are  scarcely  in  the  embryo 
stage,  but  others  show  a  mature  development  and  have  probably  been  evolving 
for  some  thousands  of  years,  though  not  without  some  interference,  direct  or 
indirect,  by  Man. 

Percolation  of  water,  especially  when  containing  dissolved  CO2  or  humic 
acids,  brings  about  a  redistribution  of  certain  constituents  in  the  soil,  while 
some  may  be  removed  entirely.  This  ‘translocation’  brings  about  the  formation 
of  layers  or  ‘horizons’,  which  characterise  the  ‘profile’  of  the  soil.  The  upper, 
A,  horizon  is  that  from  which  materials  are  removed  to  a  lower,  B,  horizon. 
Each  of  these  horizons  is  capable  of  further  subdivision,  and  in  certain  soils, 
one  or  other  may  be  absent.  These  two  comprise  the  soil  proper,  for  the  C 
horizon  always  refers  to  the  parent  material.  Different  soils  have  different 
profiles  and  horizon  development,  thus  it  is  not  surprising  that,  being  the 
result  of  all  operative  processes,  the  profile  is  used  as  a  basis  for  comparing  or 
contrasting  individual  soils.  If  the  drainage  of  a  soil  is  impeded,  full  develop¬ 
ment  of  horizons  may  be  inhibited,  but  other  characters  may  develop.  Thus, 
under  anaerobic  conditions,  usually  water-logged,  compounds  of  iron  are 
subject  to  reduction,  take  on  greyish  colours,  and  the  soil  is  said  to  be  ‘gleyed’. 
When  partial  aeration  of  the  soil  occurs,  some  iron  compounds  oxidize  and 
parts  of  the  soil  become  coloured  orange  or  brown,  giving  rise  to  a  mottled 
appearance.  Partial  gleying  is  then  apparent,  and  when  observed  in  a  soil 
profile,  is  indicative  of  impeded  drainage. 

It  is  obvious  that  if  the  drainage  of  a  soil  is  modified,  then  corresponding 
changes  in  the  soil  itself  ensue.  The  cutting  of  drains  and  ditches  in  the  Fens 
and  other  low-lying  parts  of  the  county,  and  tile-draining  of  fields  with  heavy 
and  unmanageable  soils,  by  lowering  the  water-table  and  improving  the 
efficiency  of  a  soil  to  drain,  leads  to  a  disappearance  of  gley  characteristics. 
Tillage  and  the  addition  of  fertilizers  also  contribute  to  modification  of  the 
soil  and,  in  fact,  many  soils  in  Lincolnshire  are  artificial  soils,  for  they  have 
been  altered  by  Man,  with  ever-increasing  efficiency,  since  Neolithic  times. 

In  what  follows,  an  attempt  is  made  to  discuss  Lincolnshire  soils  without 
detailed  consideration  of  the  manifold  changes  due  to  agricultural  practice, 
etc.  In  the  absence  of  a  total  vegetation  cover,  such  discussion  concentrates  on 
the  parent  materials  of  the  soils,  in  relation  to  slope,  and  their  likely  drainage 
properties.  It  is  assumed  that  the  original  climax  vegetation  of  Lincolnshire  was 
largely  summer  deciduous  forest,  particularly  the  oak  association,  with  perhaps 
an  ash  association  on  the  Chalk  of  the  western  parts  of  the  Wolds.  In  poorly- 
drained  areas  in  the  east,  in  the  Ancholme  and  Trent  valleys  and  the  Fens, 
carr  and  fen  may  well  have  prevailed.  It  is  very  likely  that  conifer  and  heath 
associations  have  only  appeared  since  clearance  of  the  deciduous  forest.  Sub¬ 
sequent  modifications  to  the  soils  have  not  specifically  been  taken  into  account 
in  preparing  the  map  and  have  been  omitted  from  the  classification.  Neverthe¬ 
less,  in  any  interpretation  of  the  map  and  any  examination  of  present-day 
soils,  it  must  be  remembered  that  lowering  of  the  water-table,  oxidation  of  the 
peat,  increase  in  the  rate  of  soil  creep  on  steeper  slopes  and  leaching  of  highly 
permeable  materials,  would  just  as  much  have  been  effects  of  early  human 
interference,  such  as  Celtic  and  open-field  cultivation  and  the  maintenance  of 
rabbit-warrens  and  sheep-walks,  as  present-day  agricultural  practices. 
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CLASSIFICATION 

For  any  description  of  soils,  some  classification  must  be  adopted,  and  the 
one  of  most  value  is  that  suggested  by  Avery  (1956),  in  which,  within  two  main 
divisions,  he  lists  ten  groups  and  thirty-nine  sub-groups.  A  number  of  these 
are  applicable  to  Lincolnshire,  and  the  soils  that  may  be  found  in  the  county 
are  tabulated,  following  Avery  in  part,  below. 

I.  Automorphic  soils  (freely-drained) 

1.  Raw  soils. 

2.  Calcareous  soils  —  rendzina. 

—  brown  calcareous 

3.  Brown  earth  and  related  soils 

4.  Podzolized  soils 

n.  Hydromorphic  soils  (poorly-drained) 

1 .  Alluvial  warp  soils 

2.  Grey  gley  soils  —  calcareous 

—  non-calcareous 

3.  Peaty  soils 

Soils  may  also  be  divided  into  textural  groups  on  the  basis  of  the  proportions 
of  sand,  silt  and  clay  present.  Soils  with  roughly  equal  proportions  of  these 
three  fractions  are  designated  loams,  but  many  categories  of  loam  can  be 
recognized,  such  as  coarse  sandy  loam  and  silty  clay  loam.  Similarly,  categories 
of  clayey  and  sandy  soils  can  be  differentiated,  so  that  a  total  of  as  many  as 
twenty  textural  grades  can  be  defined.  Such  a  classification  is  perhaps  of  most 
use  to  agriculturalists,  but  texture  of  the  soil  influences  its  drainage  properties 
and  also  the  rooting  habits  of  plants.  Further  information  may  be  obtained 
from  the  book  by  Brade-Birks  (1959). 

Raw  soils  are  those  incipiently  developed  on  hard  rocks  or  recently  de¬ 
posited  unconsolidated  materials.  In  Lincolnshire  they  would  be  concentrated 
in  coastal  and  inland  areas  where  loose  sand  is  liable  to  blow  and  where  marine 
or  fluvial  deposition  has  recently  taken  place,  as  in  parts  of  the  Fens. 

Well-drained  calcareous  soils  are  present  over  many  parts  of  the  Cretaceous 
and  Jurassic  limestones.  Rendzinas  are  thinnish  (4 — 18  inches),  highly 
calcareous  soils,  grey  or  black  in  colour  resting  directly  on  the  parent  material 
(A  and  C  horizons  only),  and  are  associated  with  moderate  to  steep  slopes.  On 
gentler  slopes.  Brown  Calcareous  soils  are  more  common.  These  are  loamier, 
usually  thicker  than  rendzinas,  and  may  be  partially  leached  of  calcium  thus 
developing  a  B  horizon.  Poorly-drained  calcareous  soils  develop  under  two 
different  influences.  In  lowlying  areas  where  drainage  is  restricted  by  a  high 
water-table,  only  partial  leaching  is  possible.  The  A  horizon  may  contain 
much  humus,  but  below  about  18  inches,  the  soils  is  periodically  waterlogged. 
Elsewhere,  such  Calcareous  Gley  soils  are  common  on  heavy-textured 
calcareous  parent  materials  where  the  rate  of  percolation  of  water  is  very  low. 
In  spite  of  dry-weather  cracking,  often  for  several  feet  down,  such  parent 
materials  are  usually  impervious,  and  the  B  horizon  of  the  soil  exhibits  gley 
characteristics,  while  the  A  horizon  may  be  slightly  acid. 

The  Brown  Earth  soils  (30  —  45  inches)  are  neutral  to  moderately  acid, 
and  are  developed  on  a  variety  of  parent  materials.  The  B  horizon  is  better 
developed,  and  due  to  the  prevalence  of  oxidizing  conditions  and  the  down¬ 
washing  of  finer  particles,  may  be  of  a  brighter  colour  and  heavier  texture 
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than  the  A  horizon.  Varieties  of  brown  earth  may  be  distinguished  on  the 
basis  of  general  texture  and  mineral  composition,  e.g.^  sandy,  loamy,  clayey 
and  ferritic. 

Under  conditions  that  render  the  iron  and  aluminium  oxides  more  mobile 
and  thus  capable  of  being  translocated,  brown  earths  progress  towards  Podzol 
soils.  Removal  of  the  m^etallic  oxides  from  the  A  horizon  is  responsible  for  its 
bleached  grey  appearance,  and  this  markedly  acid  horizon  is  usually  over-lain 
by  a  layer  of  partially  decomposed  organic  material.  Podzols  occur  most 
frequently  on  well-drained  parent  materials  with  low  base-status,  and  under 
heath  or  coniferous  vegetation,  for  such  less-demanding  vegetation  ensures 
that  only  a  small  proportion  of  bases  are  retained  in  circulation  in  the  soil. 

Non-calcareous  Gleys  in  Lincolnshire  would  be  largely  restricted  to  the 
marine  alluvium  in  the  east  and  to  the  outcrop  areas  of  the  various  Jurassic 
Clays  in  central  and  west  Lincolnshire.  Non-calcareous  superficial  deposits, 
even  if  sandy,  suffering  from  a  high  water-table,  would  carry  similar  soils. 
Alluvial  Warp  soils  tend  to  be  brown  in  colour,  and  silt  loam  to  clay  loam  in 
texture.  Artificial  warping  is  restricted  to  the  ‘Humber  head’  area.  Peaty 
soils  would  have  been  largely  alkaline  in  the  upper  Ancholme  and  Fen  areas. 
They  tend  to  form  from  thin  peat  layers  and  are  underlain  by  gleyed  clay, 
silt  or  sand  at  no  great  depth.  With  cultivation  the  organic  content  of  such  soils 
declines. 


DISTRIBUTION 

Soils  of  the  types  described  briefly  above  occupy  areas  of  varying  extent  in 
the  county.  With  reference  to  area,  soils  that  display  uniform  characteristics 
because  of  similar  parent  materials,  slope,  aspect  and  vegetation,  are  regarded 
as  comprising  a  ‘soil  series’.  The  latter  is  the  basic  mapping  unit  of  the  Soil 
Survey  of  England  and  Wales,  but  no  series  has  yet  been  defined  and  described 
in  Lincolnshire.  In  any  case  such  a  unit  would  not  be  appropriate  to  the  scale 
of  the  accompanying  map.  Coarser  groupings  of  soils  are  however  possible, 
whereby  each  group,  related  to  particular  parent  materials,  is  considered  to  be 
dominated  by  a  restricted  number  of  soil  types.  Eighteen  groups  are  thus 
postulated,  not  on  the  basis  of  field  mapping  and  integration  of  proven  soil 
series,  but  on  consideration  of  the  qualities  of  the  parent  materials,  ground- 
water  conditions,  slope,  land  use,  and  observations  of  soils  at  particular  sites. 
Both  the  categories  and  the  boundaries  on  the  map  are  thus  highly  provisional 
and  await  modification  in  the  light  of  properly-conducted  soil  surveys.  Never¬ 
theless  the  map  is  believed  to  have  an  interim  function  in  the  absence  of  any 
other  map,  in  giving  a  substantial  picture  of  the  variation  in  soils  that  exists 
over  the  county. 

In  the  following  brief  description  of  the  eighteen  categories  on  the  map  the 
order  followed  is  strictly  referable  to  the  numbers  in  the  key  to  the  map. 

1.  On  the  Chalk  areas  of  the  northern  Wolds  (above  c.  100  feet  O.D.),  and 
the  central  and  south-western  Wolds  (above  200  —  250  feet  O.D.)  are  a 
group  of  soils  that  alternate  regularly  within  the  area  according  to  the  surface 
configuration.  On  the  higher  flatter  inter-valley  areas  or  interfluves,  brown 
earth  soils,  originally  acid  (witness  the  number  and  distribution  of  marl  pits) 
and  therefore  leached  of  calcium,  and  containing  small  angular  flints,  tend  to 
dominate.  These  soils  are  sticky  and  heavy  when  wet,  but  give  way  on  gentle 
to  moderate  slopes  to  thinner  brown  calcareous  soils,  and  to  rendzinas,  now 
mostly  modified  by  cultivation,  on  the  steeper  slopes  of  the  dry-valleys.  Most 
of  the  valleys  are  floored  by  gravelly  colluvial  deposits  that  give  sandier  soils. 
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Distribution 


Much  of  the  area  is  now  under  arable  cultivation,  but  under  plantations  and 
rough  grazings,  as  around  Brocklesby  and  Burwell,  once-cultivated  soils  will 
tend  to  regain  their  original  character.  Around  Kelstern  and  Biscathorpe,  the 
Chalk  is  overlain  by  a  very  chalky  boulder-clay  of  glacial  origin  (Straw,  1958) 
which  gives  rise  to  similar  though  usually  thicker  soils,  together  with  some 
calcareous  gley  soils  in  the  shallow  valley  floors.  This  parent  material,  contain¬ 
ing  50  —  90%  Chalk,  extends  to  Sixhills  and  Benniworth,  and  underlies  much 
of  the  ground  around  Horncastle  on  either  side  of  the  Bain  valley,  thus  effective¬ 
ly  masking  the  subjacent  solid  rocks. 

2.  The  Oolitic  limestone  areas  of  west  Lincolnshire  (in  the  absence  of  glacial 
drift)  are  dominated  by  brown  calcareous  soils.  These  are  well-drained,  stony 
in  places,  and  again  mostly  under  arable  cultivation.  Most  of  them  occur  on 
the  Lincolnshire  Limestone,  but  also  on  the  Great  Oolite  Limestone  and  the 
Cornbrash  where  these  rocks  outcrop  more  extensively  east  of  Lincoln,  north¬ 
west  and  south-west  of  Sleaford,  and  in  the  Glen  valley  around  Castle  Bytham. 
Patches  of  gravelly  drift  give  loams  and  silt  loams,  often  containing  flints  and 
quartzite  pebbles.  Brown  earths  may  occur  where  the  effects  of  clays  of  the 
Upper  Estuarines  and  the  Blisworth  Clay  are  felt.  Steeper  dry-valley  slopes  may 
well  have  carried  rendzinas,  but  these  would  now  have  been  modified  by  plough¬ 
ing. 


3.  The  Cretaceous  escarpment,  a  zone  of  moderate  to  steep  slopes  mostly 
grassed  or  wooded,  comprises  the  outcrops  of  a  number  of  Lower  Cretaceous 
rocks  that  recur  along  most  of  its  length.  North  of  Caistor,  the  Chalk  overlies 
the  Kimmeridge  Clay,  but  elsewhere  the  Carstone,  Tealby  Limestone,  Tealby 
Clays  and  Spilsby  Sandstone  play  more  dominant  roles.  Under  moderate  to 
steep  slopes,  soil-creep  is  quite  rapid  and  the  overlying  calcareous  outcrop, 
frequently  occupied  by  rendzina  soils,  ensures  a  supply  of  calcium,  to  lower 
soils.  These  soils  may  vary  rapidly  over  the  alternating  rocks,  but  inter-mixing 
by  soil-creep  reduces  this  tendency.  On  the  Carstone  thin  sandier  soils  prevail, 
and  seepage  over  the  Tealby  Clay  outcrop  gives  wetter  gleyed  soils.  The  Tealby 
Limestone  and  Spilsby  Sandstone  give  rise  to  frequent  bench  or  ledge  features 
of  lower  gradient  where  soils  are  more  of  the  brown  earth  type.  Similar  condi¬ 
tions  prevail  around  the  Lower  Cretaceous  inliers  of  Oxcombe  and  Kirmond, 
and  in  the  upper  Bain  (around  Gayton  and  Biscathorpe)  and  South  Willingham 
valleys.  North  of  Caistor,  downwash  from  the  Chalk  blurs  the  boundary  with 
the  Kimmeridge  Clay,  but  rendzinas  and  calcareous  gleys  may  originally 
have  been  typical.  On  the  west  of  the  Lymn  valley,  various  Lower  Cretaceous 
rocks  outcrop  along  a  steepish  zone,  capped  by  the  very  chalky  bounder-clay. 
A  similar  group  of  soils  occurs  therefore,  with  the  effects  of  soil-creep  equally 
apparent. 

4.  The  Jurassic  escarpments  also  carry  soils  that  are  influenced  by  soil-creep 
and  an  upper  calcareous  rock  outcrop.  Land  use  is  largely  grass,  with  woodland 
near  Grantham.  Various  sandstones  and  clays  occur  beneath,  and  colluvial 
soils,  often  ferruginous  brown  earths,  are  common  along  the  feet  of  the  scarps. 
Well-drained  calcareous  soils  of  varying  texture  may  be  expected  where  the 
Lincolnshire  Limestone  occupies  more  of  the  brow  of  the  scarp.  Similar  slopes 
and  rock  types  recur  on  the  south  side  of  the  Ancaster  gap. 

5.  Much  of  central  Lincolnshire,  from  Brigg  to  Woodhall,  is  occupied  by  a 
heavy-textured  glacial  boulder-clay  or  till  derived  largely  from  the  underlying 
Upper  Jurassic  Clays.  Rarely  reaching  over  150  feet  O.D.  and  under  gentle 
slope,  drainage  is  almost  everywhere  impeded,  due  to  the  low  gradients  and 
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impervious  nature  of  the  parent  material.  Calcareous  gley  soils  are  dominant, 
but  colluvial  and  alluvial  gravelly  materials  in  the  valley  floors  give  lighter 
sandier  soils,  neutral  or  alkaline  in  reaction.  North  of  Market  Rasen,  the  till 
is  well-dissected,  capping  inter-stream  ridges  or  interfluves  bounded  by  slopes 
on  the  Jurassic  Clays.  The  latter  give  rise  to  non-calcareous  gley  soils  more 
properly  related  to  those  of  category  14,  but  areas  are  too  fragmented  to  be 
distinguished  separately.  East  of  Gainsborough  and  around  Sleaford,  tills 
with  more  Liassic  material  occur,  again  partially  dissected,  but  containing 
chalk  and  limestone.  Heavy  gleyed  soils  are  widespread,  though  texture  lightens 
over  gravelly  patches  of  drift,  as  south  of  Heckington,  and  over  valley  floor 
materials.  Similar  till  overspreads  the  flatter  areas  of  south  Kesteven,  giving 
calcareous  gley  soils  that,  around  the  valleys,  merge  into  better-drained  brown 
calcareous  soils  where  the  till  peters  out  over  the  limestones,  but  to  non- 
calcareous  gleys  on  the  Oxford  Clay  (or  the  Lias  Clay  east  of  Gainsborough) . 

6.  East  of  the  Lincolnshire  Limestone  outcrop  and  north  and  south-east  of 
Lincoln,  the  Great  Oolite  Series,  the  Cornbrash  and  the  Kellaways  Beds 
underlie  narrow  zones  of  alternating  better-and-poorer-drained  soils  generally 
of  brown  earth  and  calcareous  gley  types  supporting  more  grassland.  Patches 
of  terrace  gravel  and  wash  from  the  Chalky -Jurassic  till  add  to  the  complexity 
of  parent  materials  in  these  low  gradient  areas.  A  similar  outcrop  zone,  pre¬ 
sumably  supporting  comparable  soils,  though  slopes  are  generally  greater, 
occurs  in  the  Eden  valley  in  south  Kesteven  between  Ingoldsby  and  Brace- 
borough. 

7.  In  most  of  the  small  valleys  over  the  county  colluvial  materials  resulting 
from  soil-creep,  little  redistributed  by  streams,  are  present,  but  in  the  Till, 
Langworth,  middle  Witham  and  Bain  valleys,  alluvial  areas  are  of  greater 
extent.  The  floodplain  material  is  frequently  of  sand  or  clay  over  a  gravelly 
substratum,  affected  by  a  high  water-table.  As  much  of  both  the  debris  and 
the  groundwater  derive  from  surrounding  calcareous  rocks  and  drifts,  calcareous 
gley  soils  are  common,  with  peaty  patches  in  places,  supporting  considerable 
grassland. 
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8.  Some  distinction  must  be  made  for  the  Fen  and  Ancholme  alluvium,  as 
the  constituent  clays  and  silty  clays  are  much  thicker,  and  the  peaty  areas 
were  originally  more  extensive.  The  high  water-table  induces  gleying,  but  the 
calcareous  gley  soils  are  being  modified  by  deep  artificial  draining  and  by 
increased  arable  cultivation  to  more  of  a  brown  earth  character.  Such  working 
of  the  soils  is  leading  to  a  reduction  in  the  peaty  areas,  as  aeration  leads  to  loss 
of  organic  material  through  oxidation,  and  blowing  occurs  in  dry  periods.  This 
loss  sometimes  renders  the  soil  more  impervious  and  thus  encourages  gleying 
at  depth. 

9.  Podzol  soils  may  be  encountered  on  the  very  freely-drained  Cover  Sands 
of  north  Lincolnshire  (Straw,  1963),  especially  around  Scunthorpe  and  Market 
Rasen,  and  on  the  Kirkby  Moor  Sands  east  of  Woodhall  Spa.  These  non- 
calcareous  parent  materials  are  dominated  by  podzol  and  sandy  brown  earth 
soils.  The  podzols  may  have  originated  under  primitive  oak  woodland,  or  have 
been  consequent  to  clearance  and  replacement  of  the  oak  forest  by  scrub  or 
heath  vegetation.  Coniferous  plantations  are  likely  to  increase  the  areas  of 
podzol  soils.  East  of  Caistor,  spreads  of  blown  sand  lie  on  the  flatter  parts  of  the 
Wolds.  These  are  often  thick  enough  to  control  completely  the  soil  development 
and  so  give  rise  to  sandy  brown  earth  soils  over  a  Chalk  bedrock. 

On  Kirkby  Moor,  strong  leaching  of  calcium  from  former  deltaic  sands  of 


10 


Distribution 


the  river  Bain  gives  very  acid  soils  with  marked  iron-pan  development  in 
places.  Here  too,  coniferous  and  heath  vegetation  will  perpetuate  and  extend 
podzolization.  The  sands  of  the  upper  Witham  valley  from  Barkston  to  Denton 
are  well-drained  and,  like  the  cultivated  parts  of  the  Cover  Sands,  support 
sandy  brown  earths. 

10.  The  ferruginous  sandstones  of  both  Cretaceous  and  Jurassic  age  locally 
form  extensive  interfluve  and  plateau  areas,  well  above  the  adjacent  valley 
floors.  In  the  Bain  and  Lymn  valleys,  the  Spilsby  Sandstone  and  overlying 
Claxby  Ironstone  form  a  permeable  substratum,  from  which  the  calcareous 
cement  is  leached  out  to  give  sandy  ferritic  brown  earths.  These  dry  out  easily 
and  are  liable  to  blow  after  cultivation.  The  Marlstone  of  Kesteven  produces 
a  secondary  escarpment  over  which  similar  brown  earths  dominate,  but  the 
flatter  parts  of  the  scarp  crest  carry  patches  of  gravelly  or  clayey  drift  which 
produce  heavier  soils.  Small  areas  of  the  Northampton  Ironstone  south  of 
Grantham,  and  Frodingham  Ironstone  north  of  Scunthorpe  may  give  rise  to 
comparable  soils. 

11.  Scattered  over  the  county  are  areas  of  v/ell-drained  sand  and  gravel, 
some  of  glacifluvial  origin,  some  constituting  river  terraces.  Areas  of  the  former 
in  and  near  the  south-eastern  Wolds,  between  Laceby  and  Thornton  Curtis 
and  near  South  Ferriby  in  the  north,  being  unconsolidated  and  containing 
Chalk,  promote  sandy  brown  earth  soils,  neutral  to  slightly  acid  in  reaction. 
In  the  Bain  valley  and  around  Tattershall  and  Martin,  the  gravel  is  almost 
exclusively  of  flint  or  quartzite  pebbles,  and  more  acid  brown  earths  may  be 
expected.  The  Langworth  valley  gravels  contain  much  Chalk  and  limestone, 
but  in  the  Vale  of  Belvoir  and  south-west  of  Lincoln  the  extensive  spreads  of 
terrace  gravel  would  again  give  soils  with  a  more  acid  reaction. 

12.  The  Keuper  Marl  underlies  the  Isle  of  Axholme,  and  a  narrow  strip  of 
land  east  of  the  Trent  south  of  Gainsborough.  The  dark  reddish  colour  is 
largely  inherited  from  the  parent  material,  and  heavy  fine-textured  soils, 
probably  brown  earth  in  character  prevail,  though  lighter  and  stonier  soils 
would  occur  over  prominent  skerry  (sandstone)  bands. 

13.  One  of  the  most  extensive  types  of  parent  material  is  the  younger  glacial 
drift  that  lies  on  and  to  the  east  of  the  Wolds.  These  brown  calcareous  boulder- 
clays  and  patches  of  sand  and  gravel  extend  into  the  northern  end  of  the 
Ancholme  valley  and  protrude  into  the  Fens.  They  also  spread  over  the  eastern 
portions  of  the  Wolds  where  on  the  interfluves  between  the  valleys  the  soils, 
some  being  brown  calcareous,  one  to  three  feet  in  thickness,  frequently  rest 
directly  on  the  Chalk,  but  are  derived  almost  entirely  from  drift,  and  so  con¬ 
tain  a  large  sand  fraction  and  many  erratic  pebbles.  Where  the  drift  is  thicker, 
brown  earth  soils  are  more  widespread,  and  are  almost  entirely  under  arable 
cultivation,  except  in  Maltby  and  Burwell  Woods.  On  the  thicker  drifts  in 
the  valleys  and  east  of  the  Wolds,  drainage  may  be  impeded,  especially  in 
hollows,  and  clayey  brown  calcareous  gley  soils  are  therefore  more  frequent. 
Lighter- textured  more  acid  soils  develop  over  the  gravelly  materials. 

14.  Much  of  the  lower  ground  of  central  and  west  Lincolnshire  is  underlain 
by  the  fine-textured  impervious  Jurassic  Clays.  Wliere  these  appear  from 
beneath  glacial  drift  or  terrace  gravels,  they  yield  mainly  heavy  non-calcareous 
gleyed  soils.  On  moderate  better-drained  slopes,  below  cappings  of  calcareous 
materials,  they  would  tend  to  give  brown  earth  soils.  In  the  Bain  and  Lymn 
valleys,  the  Kimmeridge  Clay  occupies  much  of  the  valley  floors,  and  gives 
dark  wet  heavy  soils,  for  much  seepage  issues  from  the  base  of  the  over-lying 
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Spilsby  Sandstone.  South  of  Sleaford,  the  Oxford  Clay  appears  from  beneath 
the  drift,  but  more  moderate  slopes  prevail,  and  better-drained  colluvial  soils 
are  more  frequent.  Several  other  thinner  clays,  in  the  Great  Oolite  and  Lower 
Cretaceous  Series  would  tend  to  give  heavy  ill-drained  soils,  but  as  they  out¬ 
crop  mainly  along  escarpments  or  valley-sides,  these  too  are  modified  by  soil- 
creep  from  higher  sandy  or  calcareous  rocks. 

15.  East  of  the  lower  Trent  valley,  the  sheet  of  Cover  Sands  emerges  from 
beneath  the  Trent  alluvium.  Overlying  clay,  these,  as  far  east  as  the  Lias  scarp, 
are  affected  by  a  periodically  high  water-table.  The  saturation  level  and  the 
soil  types  are  inffuenced  strongly  by  the  micro-relief,  and  alternating  non- 
calcareous  gleys  and  brown  earths  should  occur.  Certain  lowlying  sandy  and 
clayey  deposits  in  the  Ancholme  valley  around  Brigg  and  Bishopbridge  also 
suffer  from  impeded  drainage.  Large  areas  of  Fen  Margin  Gravel,  again  low- 
lying  and  underlain  by  clay,  but  receiving  much  groundwater  and  surface 
water  from  backing  slopes,  give  rise  to  calcareous  gley  soils.  Around  Sleaford, 
the  gravels  are  better-drained  and  contain  much  limestone,  and  less  acid  brown 
earths  are  more  frequent. 

16.  The  lower  Trent  alluvium  around  the  Isle  of  Axholme  is  largely  estuarine 
material  derived  from  fine-grained  sediment  supplied  by  the  Trent  and  other 
rivers.  There  may  have  been  some  artificial  warping,  and  silty  clay  soils  are 
common,  gleyed  where  the  water-table  is  high.  Cultivation  has  greatly  altered 
the  area  from  its  natural  state,  but  presumably  wetter  conditions  with  frequent 
ffooding  were  once  normal. 

17.  The  Fen  silts  also  consist  of  stoneless  fine-grained  materials,  the  dominant 
fraction  of  which  tends  to  be  fine  sand.  Micro-relief  of  the  surface  is  consider¬ 
able  in  some  areas,  as  around  Quadring  and  Holbeach,  and  textural  changes 
in  the  soil  occur  within  short  distances.  Soils  are  generally  lacking  in  profile 
development,  but  the  water-table  has  now  been  lowered  by  the  cutting  of 
drains  and  some  leaching  can  take  place  on  slightly  higher  parts.  Arable 
farming  is  now  paramount,  and  the  soils  are  eminently  fertile  with  correct 
management. 

18.  Along  the  coast,  from  Whitton  Ness  to  the  Norfolk  county  boundary  is  a 
zone  of  marine  alluvium  of  varying  width,  broken  only  at  South  Ferriby  and 
Cleethorpes.  These  less  calcareous  materials  are  compact  and  fine-grained,  and 
suffer  from  a  persistently  high  water-table,  for  most  of  the  area  is  below  c.  10 
feet  O.D.,  and  so  at  or  just  below  high-water-spring  tides.  Grey,  slight  to 
moderately  acid  non-calcareous  gley  soils  are  common,  which  artificial  drainage 
has  done  little  to  improve.  Land  use  is  still  largely  grass,  and  the  soils  are 
always  in  danger  of  salt  impregnation  from  flooding,  as  happened  in  1953. 

CONCLUSION 

It  should  be  clear  that  a  considerable  diversity  of  soils  exists  in  Lincolnshire, 
deriving  mainly  from  the  variety  of  parent  material,  slope  and  drainage  condi¬ 
tions.  Soils  are  rarely  consistent  over  large  areas,  for  there  are  frequent  changes 
of  texture,  thickness,  base  status,  humus  content,  and  therefore  of  plant  life. 
Detailed  mapping  and  differentiation,  however,  can  only  be  the  result  of  a 
comprehensive  soil  survey  and  it  is  to  be  hoped  that  such  a  survey  will  eventual¬ 
ly  be  completed  in  Lincolnshire. 
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